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TI - Packet data communication control system for digital mobile communication 
apparatus of TDMA system - performs continuous and intermittent 
transmission of packet data when temperature of power module is below 
predetermined threshold value and temperature of power module exceeds 
threshold value respectively 

AB - J09326749 The system includes a temperature sensor (5) to detect the 

temperature of a power module (3) . When the temperature detected by the 
sensor is below a predetermined threshold value, packet data is 
continuously transmitted during a transmission time slot. 

- When the detected temperature is above the threshold value, the packet 
data is transmitted intermittently, during the transmission time slot. 

- ADVANTAGE - Improves transmission efficiency. Uses inexpensive and small 
sized power module. 
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TI - CONTROLLER FOR MOBILE EQUIPMENT FOR PACKET COMMUNICATION 
AB - PROBLEM TO BE SOLVED: To realize transmission of packet data with high 
efficiency by using an inexpensive and small sized power module. 

- SOLUTION: The mobile equipment in the TDMA system digital mobile 
communication system is provided with a packet data communication 
function. Based on temperature information of a power module 3 sensed by 
a temperature sensor 5 installed in the vicinity of the power module 3, 
when the temperature of the power module 3 is a preset threshold level or 
below, packet data are sent in a consecutive radio time slot and when the 
temperature is the threshold level or over, the packet data are sent in 
the radio time slot intermittently. 
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I PROBLEM TO BE SOLVED: To realize transmission of packet data with high efficiency by 
| using an inexpensive and small sized power module. 

I SOLUTION: The mobile equipment in the TDMA system digital mobile communication 
1 system is provided with a packet data communication function. Based on temperature 
I information of a power module 3 sensed by a temperature sensor 5 installed in the vicinity of 
I the power module 3, when the temperature of the power module 3 is a preset threshold level or 
I below, packet data are sent in a consecutive radio time slot and when the temperature is the 
|! threshold level or over, the packet data are sent in the radio time slot intermittently. 
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[51] IntCI. H 04 B 7/26, H 04 J 3/00 
[43] Date of Publication: 1 997. 1 27T6~. 

[54] (Title of the Invention) Controller for Mobile Equipement for 

Packet Communication 

[72] Inventor: Junichiro KUNO 

[71] Applicant: Saitama Nippon Denki K.K. 

(57) [Summary] 

[Problem] To realise transmission of packet data with high 
efficiency using inexpensive and small sized power module. 

[Means for the Solution] A mobile equipment having a packet 
data communication function in a TDMA system digital mobile 
communication system is provided wherein, on the basis of a 
temperature information of the power module 3 detected by a 
temperature sensor 5 installed in the vicinity of the power 
module 3, packet data are sent continuously to a radio time slot 
when the temperature of the power module is below a pre- 
scribed threshold level and, in case of a temperature above the 
threshold level, packet data are sent to a radio time slot inter- 
mittently. 

Claims 

[Claim 1] A controller for mobile equipment for packet commu- 
nication characterised in that a mobile equipment having a 
packet data communication function in a TDMA system digital 
mobile communication system is provided wherein, on the ba- 
sis of a temperature information of the transmitting/amplifying 
part detected |by a temperature sensor installed, in ^he vici nity of 



the transmitting/amplifying part , packet data are sent in a con- 
tinuous radio time slot when the temperature of the transmit- 
ting/amplifying part is below a prescribed threshold level and, in 
case of a temperature above the threshold level, packet data 
are sent to radio time slot intermittently. 

[Claim 2] A controller for mobile equipment for packet commu- 
nication according to Claim 1 wherein the said threshold is set 
below the absolute maximum rating temperature of the trans- 
mitting/amplifying part. 

[Claim 3] A controller for mobile equipment for packet commu- 
nication characterised in comprising the following components: 
a TDMA processing part, converting the transmitted packet 
data into radio range format and generating transmit data for 
the transmitting radio slot timing; 

a modulator to modulate a transmit carrier wave by the trans- 
mitted data converted in TDMA processing part; 
a transmitting/amplifying part for the amplification of the RF 
signals modulated in the modulator to a prescribed output 
level; 

a temperature sensor installed in the vicinity of the transmit- 
ting/amplifying part; 

a transmission mode selecting part to define the radio time 
slots used for the transmission of packet data on the basis of 
the signal emitted from temperature sensor; and, 
a transmission ON/OFF controlling part setting to "ON" position 
the transmit output of transmitting/amplifying part of only the 
radio time slot defined by the transmission mode selecting part. 



[Claim 4] A controller for mobile equipment for packet commu- 
nication characterised in comprising the following components: 
a TDMA processing part, converting the transmitted packet 
data into radio range format and generating transmit data for 
the transmitting radio slot timing; 

a rtfodulator to modulate a transmit carrier wave by the trans- 
mitted data converted in TDMA processing part; 
a transmitting/amplifying part for the amplification of the RF 
signals modulated in the modulator to a prescribed output 
level; 

a transmission mode controlling part to define the radio time 
slots used for the transmission of packet data on the basis of a 
timing signal received from TDMA processing part; and, 
a transmission ON/OFF controlling part setting to "ON" position 
the transmit output of transmitting/amplifying part of only the 
radio time slot defined by the transmission mode selecting part. 

[Claim 5] A method for controlling mobile equipment for packet 
communication characterised in that a method is given to con- 
trol a mobile equipment for packet communication in a TDMA 
system digital mobile communication system wherein, in order 
to control the temperature of a transmitting/amplifying part, the 
continuous use of a transmitting TDMA radio time slot can be 
switched over to an intermittent use. 

[Claim 6] A method for controlling mobile equipment for packet 
communication according to Claim 5 wherein the said switch 
over is performed based on a temperature information received 



from a temperature sensor installed in the vicinity of the said 
transmitting/amplifying part. 

[Claim 7] A method for controlling mobile equipment for packet 
communication according to Claim 5 wherein the said switch- 
over is performed based on information of TDMA radio time 
slot used for transmission. 

Detailed Description of the Invention 
[0001] 

[Field of Application] This invention relates to a controlling 
means of a mobile equipment used for TDMA system digital 
mobile communication and, especially, it relates to a controlling 
means of a mobile equipment transmitting packet data. 

[0002] 

[Prior Art] As illustrated in Figure 6, a controlling means of this 
type of mobile equipment consists of a TDMA processing part 
1, a modulator 2, a power module 3 and a transmission 
ON/OFF controller 4. In this mobile equipment, as shown in 
Figure 7, out of the 3 TDMA slots, only one slot performs 
transmission, therefore the transmission is intermittent. 

[0003] In TDMA processing part 1 the transmitted packet data 
are subjected to CRC coding, BCH coding, "interleave" 
(phonetic transcription) treatment etc. and converted into radio 
range format. Data converted to radio range format in TDMA 
processing part 1 are then used to modulate a signal carrier 
wave in the modulator 2. Next, the transmitted waves modu- 
lated in the modulator 2 are amplified to a prescribed output 
level in power module 3. Besides, the power module 3 is con- 



trolled by transmission ON/OFF controller 4 using a burst 
signal deriving from TDMA processing part 1 , whereby "ON" is 
set to the transmit output of only one prescribed TDMA slot of 
the radio range. In this case, in order to avoid the deterioration 
of transistor caused by rise of temperature in power module 3, 
i.e. an increase in temperature of the transistor built inside the 
power module, the transmission of radio range is performed by 
intermittent transmission wherein only one slot transmits data 
out of the 3 TDMA radio slots. 

[0004] In another realisation, a mobile equipment of the same 
constitution was used as described above, wherein the power 
module 3 included a high performance transistor with low 
heating rate and large surface radiating plates were provided to 
dissipate the heat produced in the transistor, which allowed a 
continuous transmission of the 3 TDMA slots. 

[0005] 

[Problems to be Solved by the Invention] The above described 
controlling mechanism of the Prior Art for mobile equipment 
proved to be useful because it allowed the use of a small sized 
and inexpensive power module. But, on the other hand, there 
was a disadvantage: since, in order to avoid the risk of deterio- 
ration of the transistor in the equipment caused by heating 
owed to continuous slot transmission, only one or two time 
slots were used for packet data transmission out of the 3 
TDMA time slots of the radio range, the efficiency of packet 
data transmission considerably decreased. 



[0006] Besides, a system using high performance transistor 
and radiating plates to dissipate the heat with good efficiency to 
prevent the heating of the transistor presents the advantage of 
the possibility of a continuous slot transmission but, on the 
other hand, the mobile equipment cannot be manufactured at 
low cost and in a small sized, lightweight version. 

[0007] The purpose of this invention is to eliminate the disad- 
vantages described above and to provide a controlling means 
for mobile equipment used for packet data transmission per- 
mitting the transmission of packet data with high efficiency and 
the constitution of a small sized, light weight inexpensive 
mobile equipment. 

[0008] 

[Means for Solving the Problems] In order to control the tem- 
perature of the transmision-amplification part, the controlling 
means for mobile equipment of this invention used for packet 
data communication is characterised in permitting a switch- 
over between a continuous use of transmitting TDMA radio 
time slots and their intermittent use, the decision being based 
on a itejiperature information concerning the transmission- 
amplification part defected by a temperature sensor installed in 
the vicinity of this transmission-amplification part. 

[0009] Owing to the control of the TDMA processing part 1 and 
the transmission-amplification part, this invention enables the 
use of an inexpensive and small sized power module what 
was, formerly, unimaginable for a long-lasting continuous 
transmis- 



sion and also allows the achievement of packet data transmis- 
sion with high efficiency. 

[0010] 

[Forms of Embodiment of the Invention] Hereinafter, a detailed 
explanation is given concerning the forms of embodiment of 
this invention with reference to the Figures. 

[0011] Figure 1 is a block diagram illustrating a First Example 
of Embodiment used for mobile equipment provided with 
UPCH (user packet channel) transmission function and built in 
a PDC system digital car telephone system (RCR-27E Incorpo- 
rated, Denwa System Kaihatsu Sentaa = Telephone System 
Development Centre). In this Example of Embodiment, the fol- 
lowing components are provided: a TDMA processing part 1, 
subjecting the transmitted packet data to CRC coding, BCH 
coding, interleave treatment etc., thereby converting them into 
radio range format and generating transmit data for the 
transmitting radio slot timing; a modulator 2 to modulate the 
transmit carrier wave by the transmitted data converted in 
TDMA processing part 1; a power module 3 for the amplifica- 
tion to a prescribed output level of the RF signals modulated in 
modulator 2 and a transmission ON/OFF controlling part 4 to 
set to "ON" position the transmit output of power module 3 of 
only the radio slot used for transmission of packet data. Fur- 
ther, as a means to realise a controlling system characteristic 
in this invention, there are provided a temperature sensor 5 in- 
stalled in the vicinity of the power module 3 and a transmission 
mode selecting part 6 to define a radio slot transmitting on the 



basis of the signal emitted from temperature sensor 5. The 
power module 3 used in this equipment is inexpensive, small 
sized and guaranties a continuous transmission time below 1 
minute. 

[0012] In the following, a detailed explanation is given concern- 
ing the function of the First Example of Embodiment with refer- 
ence to the Figures. Figure 1 is a block diagram illustrating a 
First Example of Embodiment. 

First, the packet data transmitted from mobile equipment are 
delivered to the TDMA processing part 1 and, in order to 
transmit the packet data with high efficiency and as illustrated 
in Figure 2, converted into radio range format using continuous 
radio time slots from slot 0 (SLTO) to slot 2 (SLT2). These 
transmit data are delivered through modulator 2 to power 
module 3. On the other hand, a transmit ON/OFF controlling 
means 4 sets to ON the transmit output of power module 3 on 
the basis of the timing signal transmitting communication data 
from TDMA processing part 1 . 

[0013] This time, the power module 3 puts out transmission 
power continuously and, for this reason, its temperature in- 
creases gradually, as illustrated in Figure 3. The transmission 
mode selecting part 6 receives a temperature information from 
the temperature sensor installed in the vicinity of power module 
3 while monitoring whether this temperature exceeds a previ- 
ously determined threshold. The threshold is fixed at a tem- 
perature below the absolute maximum rating temperature of 
the power module 3. There is no danger of deterioration even if 



the power module 3 works at this threshold temperature for a 
long time. The transmission mode selecting part 6 verifies the 
interruption of continuous transmission and detects the reach- 
ing of this threshold value, transmitting a control signal to the 
TDMA processing part 1 in order to switch over from continu- 
ous transmission mode to the intermittent one. 

[0014] Upon receiving this control signal, the TDMA processing 
part 1 converts the packet data into radio range format using 
only slot 0 (SLTO) and delivers an intermittent timing signal to 
transmit ON/OFF controlling means 4. Further, based on the 
timing signal received from TDMA processing part 1, this 
transmit ON/OFF controlling means 4 performs an ON/OFF 
control of the transmit output of power module 3. Owing to this 
intermittent transmit control, the rise of temperature in power 
module 3 comes to a stop. Thereafter, parallel with the halt of 
transmission of packet data, the temperature of power module 
starts to decrease. 

[0015] In the following, an explanation is given concerning a 
Second Example of Embodiment according to this invention 
with reference to the Figures. Figure 2 is a timing chart illustrat- 
ing the function of this Example of Embodiment. Figure 3 is a 
diagram showing the change in temperature of the power 
module. Figure 5 is a flow chart of the function of this Example 
of Embodiment. Making contact in the mobile equipment, a 
treatment is started in the transmission mode controlling part 7 
as illustrated in Figure 5. (Remark: Figure 4 illustrates this 



Example). First, counter n value Is initialised according to the 
number of slots enabled to perform continuous transmission. 
This continuous transmission enabled slot number is a value 
determined by means of preliminary experiments and corre- 
sponds to the absolute maximum rated operating temperature 
of the power module 3 used in the mobile equipment. Next, the 
transmission mode controlling part 7 communicates a continu- 
ous transmit mode to TDMA processing part 1. Thereafter, ac- 
cording to the flow chart, a loop is done every 6.6 msec (a pe- 
riod corresponding to 1/3 of subframe, 20 msec). 



[0017] Here, the packet data transmitted from mobile equip- 
ment are delivered to the TDMA processing part 1 and, in order 
to transmit the packet data with high efficiency and as illus- 
trated in Figure 2, converted into radio range format using con- 
tinuous radio time slots from slot 0 (SLTO) to slot 2 (SLT2). 
These transmit data are delivered through modulator 2 to 
power module 3. On the other hand, a transmit ON/OFF con- 
trolling means 4 sets to ON the transmit output of power mod- 
ule 3 on the basis of the timing signal transmitting communica- 
tion data from TDMA processing part 1 . This time, the power 
module 3 emits a transmission power continuously and, for this 
reason, its temperature increases gradually, as illustrated in 
Figure 3. Besides, as shown in the above-mentioned flow 
chart, the transmission mode controlling part 7 decreases the 
counter n value by 1 (decrement) on each occasion of 
receiving a radio time slot signal. 



[0018] If the continuous transmission of data goes further on, 
the counter n value becomes 0 and the transmission mode 
controlling part 7 notifies an intermittent transmission mode to 
the TDMA processing part 1. Upon this control signal, the 
TDMA processing part 1 converts the packet data into an RF 
range format using slot 0 (SLTO) only, and, at the same time, 
emits an intermittent timing signal towards the transmission 
ON/OFF controlling part 4. Thereafter, this transmission 
ON/OFF controlling part 4 performs, based on the timing signal 
received from TDMA processing part 1 , an ON/OFF control of 
the transmit output of the power module 3. 

Owing to this intermittent transmit control, the rise of tempera- 
ture in power module 3 comes to a stop. Thereafter, during the 
halt of transmission of packet data, the temperature of power 
module starts to decrease. 

[0019] 

[Effect of the Invention] The invention explained hitherto in de- 
tail permits a highly efficient packet data communication using 
a small sized and inexpensive power module owing to the pos- 
sibility of switching over from a continuous use of a transmitting 
radio time slot to an intermittent one, based on a temperature 
information concerning the power module and received from a 
temperature sensor or an information concerning the radio time 
slots used for transmission. 



[Short Explanation of the Drawings] 

Figure 1 is a block diagram illustrating a First Example of Em- 
bodiment of this invention. 

Figure 2 is a timing chart illustrating the function of this 
Example of Embodiment. 

Figure 3 is a diagram showing the change in temperature of the 
power module. 

Figure 4 is a block diagram illustrating another Example of Em- 
bodiment of this invention. 

Figure 5 is a flow chart of the function of this Example of Em- 
bodiment. 

Figure 6 is a block diagram showing an example of the Prior 
Art. 

Figure 7 is a timing chart illustrating the function of the example 
of the Prior Art. 

[Explanation of the Symbols] 

1 TDMA processing part 

2 Modulator 

3 Power module 

4 Transmit ON/OFF controlling means 

5 Temperature sensor 

6 Transmission mode selector 

7 Transmission mode controlling part 

(Text in the Figures) 
Figure 1 (from left to right) 

transmit packet data --> 1, 2, 3, 4, 5, 6 (as above) -> RF 
signal 



Figure 2 (in page 5) 
transmission ON/OFF: 

ON <--continuous transmission -> <-- intermittent transmission 
— > 

OFF 

transmission timing: transmit (7 items), stop (2 items), transmit 
(1 item), stop (2 items), transmit (1 item), stop (1 item)... 
20 ms 

Figure 3 

ordinate: temperature (°C) detected by temperature sensor 
abscissa: transmission timing: transmit (7 items), stop (2 
items), transmit (1 item), stop (2 items), transmit (1 item), stop 
(1 item)... 
Slots- 
time 

Figure 4 

transmit packet data -> 1 ,2,3,4,7 (as above) -> RF signal 
Figure 6 

transmit packet data --> 1 ,2,3,4 (as above) -> RF signal 
Figure 7 (in page 4) 

transmission ON/OFF: 

ON <— intermittent transmission -> 

OFF 

transmission timing: transmit (1 item), stop (2 items), transmit 
(1 item), stop (2 items), transmit (1 item), stop (2 items) etc... 
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n <— number of continuous 
transmission enabled 
slots 



continuous transmission 
mode selection 



n <— n - 1 




intermittent transmission 
mode selection 




No 



No 



V 



continuous transmission 
mode selection 



V 



V 



n <— n + 1 




n > number of continuous\ No 
transmission enabled 
slots 



Yes 



n <— number of continuous 
transmission enabled 
slots 



Figure 5 
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